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(54)™^: SELF-TAILING SCREW-TYPE DENTAL IMPLANT 



(57) Abstract 

A self-tapping dental implant (10) comprises 
a generally cylindrical body (12) with a threaded 
outer sui^ce for securing the implant to the walls 
of a preformed bole in a jaw bone. Tbe cylindrical 
body has a plurality of longitudinal recesses (22. 
24, 26, 28) formed in the threaded surfoce at 
one end, and extends longitudinally through a 
plurality of turns of the thread to form a self- 
tapping cutting edge (32, 34. 36, 38) at each 
intemqytion of the dnead by one ctf the recesses. 
Each thread segment extends between a pair of 
adjacent recesses and dimhushes in radius between 
die leading and trailing ends the thread end. 
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SELF-TAPPING SCREW-TVPR DENTAL IMPLANT 
Reference to Prior Provisional Applications 

This application daims the benefit of copending provisional application Serial No. 
60/001,486, filed July 18, 1995, entided: "Self-Tapping Dental Implant", and copending 
provisional application Serial No. 60/003,359, filed September 7, 1995 and entitled: "Super 
Sdf-Tapping Dental Implant" 
5 Field ofthe Invention 

The presttit invention relates generally to dental implants and, more particularly, to 
screw-type dental implants which are self-tapping. 
Background ofthe Invention 

Screw-type dmtal implants are widely used and have been known for a number of 
1 0 years. A self-tapping doital implant is one that can be threaded into a pre-drilled hole in a 
jaw bone wthout pre-tapping the hole. The apical end portion ofthe implant itself taps the 
hole as the implant is simuhaneously pressed into the hole and rotated. 

Sdf-tapping implants have been well known for a number of years, but they are 
generally more cfiflBcuh to install than non-self-tapping implants vAich require pre-tapping 
15 ofthe hole. One problem with sdf-tapping implants is the instability of die implant when it 
is first inserted into the pre-drilled hole; this instability can make it diflBcuh to ©isure that 
the axis ofthe implant is aligned with, and parallel to, the axis ofthe hole. Another problwn 
particularly with hard jaw bones, is the amount of torque that must be manually ^plied to 
the implant to overcome the fiiction between the implant and the bone to eflFect self-tapping 
2 0 ofthe implant into the bone. There has been an ongoing need for a self-tapping implant 
that would alleviate these probloiis. 
Summary of the Invention 

It is a primary object ofthe invention to provide an improved self-tapping dental 
implant that stabilizes itself at the beginning of the self-tapping operation so that the axis of 
25 the implant is coaxially aligned with the pre-drilled hole in the jaw bone. 

Another important object of the invention is to provide an improved self-tapping 
dental implant that reduces the torque required to be applied to the implant during the 
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self-t^ing operation, by reducing the friction between the implant and the bone. A 
related object is to reduce the time required to install the implant 

A further object of Ae invention is to provide such an improved self-ic^ing 
dental implant having highly eflBcient bone-cutting surfeces in the self-tappmg region of 
the implant 

Other objects and advantages of the invention will become apparent from the 
following detailed description and the accompanying drawings. 

In accordance with die present invention, the foregoing objectives are realized 
by providing an improved self-t^}ping dental implant conq)rising a generally cylindrical 
body having a threaded outer sui&ce for securing the implant to the walls of a 
preformed hole in a jaw bone, and a plurality of longitudinal recesses formed in the 
threaded surfece at one end thereof and extending longitudinally through a pluraUty of 
turns of the diread to form a self-tapping cutting edge at each interruption of the thread 
by one of the recesses. In one aspect ofthe invention, each thread segment that extends 
between a pair of adj acent recesses diminishes in raditis between the leading and trailing 
ends of die thread segmoits. In another aspect ofthe invention, the threaded sur&ce of 
die implant body is tapered in tiie longitudinal direction along at least a portion of the 
recesses so tiiat successive cutting edges along the thread in the tapered region have 
progressively changing radii, decreasing toward the smaller end of the implant. 

Brief PFnSCRimow ofthe PRAWfWG?t 

FIG. 1 is a side elevation of a dental implant embodying the present invention; 

FIG. 2 is a top plan view of tiie implant of FIG, 1; 

FIG. 3 is a bottom plan view of the implant of FIG. 1 ; 

FIG. 4 is an enlarged version of FIG. 3 showing the incremental self-tappmg 
cutting action of the invention starting at the bottom end of die implant; 

FIG. 5 is a helical section view taken along line 5-5 in FIG. 1 showing four 
successive thread segments; 

FIG. 6 is a section view of the threads of the implant illustrating the major, 
minor, and pitch diameter. 
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FIGS. 7A-7C are section views of a trough beiween two longitudinally adjacent 
thread segmoits along the tapered, lower portion of the implant; 

FIG. 8 is a side elevation of a small-diameter dentai implant embodying the 
invention; 

5 FIG. 9 is a bottom plan view of the implant of FIG. 8; 

HG. 1 0 is a side elevadon of a large-diameter dental implant embodying the 
invention; 

FIG. 1 1 is a bottom plan view of the implant of FIG. 10; 

FIG. 12 is a side elevation of a modified implant embodying the invention; 
10 FIG. 13 is a section taken generally along line 13-13 in FIG. 12; 

FIG. 14 is a diagrammatic side elevadon of the bottom portion of a dental 
implant embodying a modified version of the invention; and 

FIG. 1 5 is a diagrammadc bottom plan view of a dental implant embodying 
another modified version of die invention. 

15 DETAT1.ED DkSTRTPTION OF PREFERRE D EiVTBQPIMENTS 

While the invention is susceptible to various modifications and alternative 
forms, specific embodiments thereof have been shown by way of example in the 
drawings and will be described in detail herein. It should be understood, however, that 
it is not intended to limit the invention to the particular forms disclosed, but, to the 

2 0 contrary, the intention is to cover all modifications, equivalents and alternatives felling 
within die spirit and scope of the invention as defined by the appended claims. 

Turning now to the drawings and referring first to FIGS. 1-3, a dental implant 10 
has an externally tiireaded, substantially cylindrical main body 12 symmetrical arotmd 
the longitudinal axis A-A of the implant The top end 14 of the implant lOisfittedina 

25 known way for receiving dental components usefiil for making a dental restoration, as 
well as a dental restoration itself. As can be seen in FIG. 2, the illustrative nnplant 10 
has an internal bore 16 vAAch is mtemally threaded for receiving a machine-screw-like 
bolt (not shown) and, surrounding this bore, a hexagonal boss 18 vMch can be engaged 
for screwing tiie implant into a pre-drilled bore 19 in a patient's jaw bone J. The 

30 hexagonal boss 1 8 also forms part of a non-rotational coupling between die implant 10 
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and the above-mentioned components and restoradon. The boss 1 8 is surroimded by an 
annular shoulder 20 against i^ch such components and restonuion may abut when 
attached to the implant 10. 

The bottom end 21 of the in:q)lant 10 has four axially elongated recesses or cut* 
outs 22, 24, 26 and 28, spaced symmetrically 90 degrees ^art around the longitudinal 
axis of tfie implant 10. These four recesses forai four cutting edges 32, 34, 36 and 38 
^ch are effective to self-t^ the implant 1 0 into the pre-drilled bore 1 9 when die 
implant 1 0 is turned countercloclcwise around the longitudinal axis as viewed in FIG. 4 
(in the direction mdicated by die curved arrow B). 

As seen most clearly in the enlarged FIG. 4, the cutting edges 32, 34, 36 and 3 8 
are all within the circular locus 40 of the main body 12, so that the threads on the main 
body following the self-tapping threads into the bore 1 9 will engage in the side wall of 
the bore 19 and thereby prevent wobbling of the implant 10 as it is screwed into the 
patienfsjawbone J. The main body portions 42, 44, 46 and 48 that remain between 
adjacOTt pairs of the recesses 22-28 have elongated circumferential diread segments 52, 
54, 56 and 58, respectively. These thread segments are actually milling tools in that 
they are used to cut internal threads into the preformed bore of the bone. Assuch, 
thread segments 52, 54, 56, and 58 are actually modified diread segments because of die 
additional function they perform. If these modified thread segments had constant major 
and minor radii, they could rub on the interior wall of the bore 19 as the implant 10 is 
direaded into diat bore 19. To reduce such rubbing fiiction between the segments 52-58 
and the jaw bone J, the major and minor radial dimensions of each of these segments are 
progressively reduced substantially immediately followmg the relevant cutting edge, 
and this reduction continues to the trailing edge of the segment 

For example, looking at the body portion 42, die major radius of each segment 
52 is progressively reduced in size fcom the recess 22 to the recess 24 so that the outer 
sur&ce of this segment takes on an inwardly-curving contour. FIG. 4 shows a set of 
such contours, on successively smaller diameters proceeding toward die bottom end of 
die implant 10, due to die &ct that die bottommost portion 30 of the self-tapping 
segment of the implant tapeis to a smaller size toward the extremity 23 of the bottom 



wo 97/03621 



PCr/US96nil38 



5 

end 21 . Accordingly, each tapping thread segment, regardless of the diameter of its 
circumferenlial locus, is provided with this friction-reducing structure. As illustrated by 
the innennost broken-line arc in FIG. 4, the major radius of curvamre of each thread 
segment is smaller than that ofthe implant body 12 and the bore hole 19. 

As can be seen in FIG. 4, this configuration confine the engagement between 
the peak of the self-tzq)ping thread and the bone to the cutting edges of the tapping 
thread segments. Thus, the torque qsplied to the implant 10 to thread it mto the bone is 
utihzed primarily to cut a tiiread into the bone, and not to overcome friction between the 
bone and non-cutting major diameter surfeces of die implant Consequently, die torque 
reqmred to be ^lied to the implant 1 0 to efifect self-tqjping is reduced, as is the time 
required to install the implant 10. 

FIG. 5 is ahelical section view of the implant 10 showmg the peaks and the 
troughs of four successive thread segments 52, 54, 56 and 58 corresponding to one 
thread turn, and thek associated four body portions 42, 44, 46 and 48 . In FIG. 5, the 
reference numerals 52a, 54a, 56a and 58a indicate the peak, or major diameter, of die 
thread segmrats following the respective relevant cutting edges 32, 34, 36 and 38. 
Reference numerals 52b, 54b, 56b and 58b indicate die trough, or minor diameter, of 
each of those respective thread segments. In accordance with die invention, die troughs 
52b, 54b, 56b and 58b, as well as the peaks 52a, 54a, 56a and 58a, of these thread 
segments move toward die implant axis thereby reducing the minor diameter as well as 
the major diameter of each segment, immediately following the relevant cutting edge. 
The circular dashed line 64a shows the cutting locus ofthe peak ofthe cutting edge 32, 
v^le the circular dashed line 66a of relatively smaller radius shows die cutting locus of 
the trough ofthe same cutting edge 32. As is evident from tiiese locus lines, bodi the 
peak 52a and die trough 52b of the diread segment 52 are "friction relieved" away from 
the intetior of die bore immediately following the cutting action ofthe cutting edge 32. 

Similarly the peak 54a and the trough 54b of die thread segment 54 are "friction 
relieved" away from the interior ofthe bore immediately following the cutting action of 
the cutting edge 34, as is apparent from the major and minor locus lines 64b and 66b. It 
is also ^iparent from the major and minor locus lines 64b and 66b ofthe second cutting 
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edge 34 are larger than the major and minor radii 64a and 66a of the first cutting edge 
32, The third thread s^ent 56 includes a peak 56a and trough 56b with stiUl^ 
radii and its cutting edge 36 cuts on these larger radii as is indicated by the major and 
minor locus lines 64c and 66c. Thread segment 56 is similarly "fiiction relieved" at 
both its peak 56a and its trough 56b, The fourth thread segment 58 shown in HG. 5 has 
similar properties, as do the thread segments of successive diread turns v^ilich follow on 
mcreasingly larger radii in the bottom end 21 of the unplant 10. It should be noted that 
flie amount of reduction m the m^or radius is independent of the reduction in the minor 
radii. Thus,tiiem^orradiinmy be reduced more or less than the minor radii. 

Although the fidctional relief is shown starting immediately after the cutting 
edges, the fiictional relief may dso start a short distance behind the cutting edge. 
Furthermore, the relief may be accomplished by other methods than by reducing the 
major and minor radii. For example, tiie reduction in the pitch radius which has been 
discussed thus fer is typically measured fiom the longitudinal axis of Ae body of the 
implant After die cutting edge, the major and minor radii measttredfirom the 
longitudinal axis arc reduced. However, if the axis ftom which the radius is measured is 
offeet &om tile longitudinal axis, then relief may acconq)lished in this manner as well. 
In tiiis way, the radius alter die cutting edge is not reduced, but instead is merely 
measured from an axis oflfeet fiom the longitudinal axis of die implant to achieve the 
desired relief 

The invention may be further understood with die aid of FIG. 6, illustrating die 
nnplant 1 0 witii an external thread 90 having a maj or radius 92 and a mmor radius 94. 
The line A-A represoits the longitudinal axis of the implant 10. By definition, die 
"pitch radius" of the diread 90 is located on die line 96 on vduch die dir^ 

each turn is equal to the space S between adjacent turns. This property is not affected by 
diangmg die major radius 92 alone, as is indicated by die sloped line B-B, which shows 

a progressive reduction ofthe major radius from one thread turn to die iiext On the 
other hand, if bodi the major radius 92 and minor radius 94 ofthe tiiread 90 are reduced 
togedier, no odier change in the thread parameters being made, the pitch radius 96 is 
also reduced as can be seen ifdie minor radius is reduced along line C-C. Thus,asis 
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shown in FIGS. 1 and 4, ihe bonom portion 30 of the implant 10 lapers to a smaller size 
toward Ae extremity 23 in a sbs^e which reduces both the major and the minor radii of 
the thread, thereby reducing the pitch radius as well. Referring again to FIG. 5, the 
progressive reduction of both the m^or and the minor radii of each thread segmait 52. 
54, 46 and 58 brings about a progressive reduction of the pitch radius of that thread 
segmait. Consequently, in the illustrated embodiment, the pitch radius of each tiiread 
segment is gradually reduced fiom the cutting edge to the trailing edge of that thread 
s^ment 

As can be seen most clearly in TIG. 1, the lower portion 30 of the implant 10 is 
tapered to a smaller diameter than the main body 12 over an axial distance 
enconqjassing at least the last four thread turns, vAadi are numbered (I), (2), (3) and (4), 
respectively, beginning at the qjical end surfece 23. In order to maintain a substantially 
constant tiiread deptii along tiie lengtii of the tapered portion 30, both die minor and 
m^or radii of the thread (fiom 4e axis of the implant) increase progressively between 
the nam)w end and the wide end ofAet^)ered portion 30 (see HGS. land 4)^ Ascan 
beseeninFIG. 1, 4e bore 19 has an internal radius \iAich is smaUer than the maj^^ 
(outer) radhasofthe first thread turn (1). The first thread turn (1) therefore starts cutting 
into the sidewalls of the bore 19 immediately upon introduction of the inq)lant 10 into 
the bore by rotatmg the hnplant about its axis while pressing it axially into the bore. As 
the implant 10 is advanced into the bore 19, the successive cutting edges 32a, 34a, 36a 
and 38a formed along the first turn (1) of the thread cut progressively deeper into the 
borewall, Thedepthofthecutmadeby the first cutting edge 32a is illustrated by the 
broken line emerging fiom the tip of that cutting edge in FIG. 4. 

As can be seen in FIG. 4. because of the t^ of the lower portion 30 of the 
unplant 10, each of the cutting edges 32b, 34b, 36b and 38b in the second mm (2) of the 
inq)lant thread has a larger radius than the corresponding cutting edge m the first turn 
(1). Similarly, the cutting edges 32c-38c in the third turn (3) and edges 32d-38d in the 
fourth turn (4) all progressively increase m radius so that they cut progressively deeper 
mto the bore wall as the implant lOistiireadedintotheborc 19. 
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FIGS. 7A-7C illustrate three sectional cuts through tvvo longitudinally adjacent 
modified thread s^ments 101 and 102 in the tapered end of the implant FIG. 7Aisa 
sectional view immediately bdiind the cutting edge of the modified thread segments 101 
and 102. FIG. 7B is a sectional view between the cutting edge and the trailing end of 
5 the tiiread segments 101 and 102. FIG. 7C is a sectional view near the trailing end of 
the thread segments 101 and 102. In essence, FIGS. 7A-7C progressively show the 
Oread segments 101 and 102 at different circumferential locations fiom a point near 
their cutting edges to a point near their trailing ends. 

Line D-D rqjresents the longitudiiud axis of the implant Line 104 is the major 

1 0 radius of thread segment 101 immediately foUowing its cutting e^e. Line 106 is the 
minor radius of thread segment 101 inmiediately following its cutting edge. Line 106 
coincides with the radius of trough 1 12. 

Thread segment 1 02 is closer to the apical end of the implant than thread 
segment 101. This is shown by the relative radii of troughs 110, 112, 1 14 with respect 

15 to longitudinal axis D-D. Trough 114 has the smaUest radius in^e trough 110 has the 
largest radius with die radius of trough 1 12 falling therebetween. This is also shown by 
the relative radii ofthei^aks of thread segments 101 and 102. 

The dashed lines represent the current inventiort As can be seen by the solid- 
line trough 112, the radius ofthe floor of the trough 112pn}gressively increases due to 

20 the fiict that each thread segment in the tapered portion is spiraling outward away fit)m 
the longitudinal axis D-D of tiie implant so as to eventually merge with the threads in 
the non-tq;)ered body of the implant vMch typically have larger major and minor radii. 
The present invention of&ets this rising floor of the trough 1 1 2 by cutting fiirther into 
the in^larit body to produce troiigh 112' shown in dashed liriesmnGS.7B-7C. This 

25 cutting produces additional relief and efifectively modifies the pitch radius such that it 
remains constant or even decreases in the tq)ered end portioa Thus, as bone tissue is 
initially cut by the cutting edge of the present invention, it does not continuously 
encounter a progressively rising trough 112 \^ch would then compact the bone into the 
sidewalls ofthe bore of the bone. Instead, it encounters reduced-radius trough 1 12'. 
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Continuous compression of the bone tissue can lead to trauma of that faone tissue. The 
present mvention minimizes the likelihood of such t rauma 

Moreover, as an implant lacking the inventive reduction in minor radius is 
tumed into the bore, bone tissue entering trough 1 12 between the two longitudmally 
5 adjacent thread segments 101 and 102 would confiont not only a rising floor due to the 
normally mcreasing minor radius associated with the taper, but it also would encounter a 
reduced area through which it must pass. On the othor hand, as die minor radius 
decreases to produce trough 1 1 2\ the tool ^ch cuts the progressively deeper trough 
112' extends further inward toward the longitudinal axis D-D, Consequently, die sides 

10 of the thread segments 101 and 102 are also cut by the tool to produce additional area 
between two longitudinally adjacent tiiread segments 101 and 102 as is shown by the 
dashed lines. Thus, the area between the two longitudinally adjacent threads segmems 
101 and 102 increases as does the voitmie therebetween. This increase allows for tiie 
bone tissue to adequately occupy this volume, but not so much so that the bone tissue is 

15 compressed to a point at \^ch trauma may occur. In the preferred embodiment of tfiis 
invention, the minor radius at trough 112' decreases in a manner to at least of^ die 
reduction in area due to the normal increasing minor radius associated with the tapering 
at the lower portion of die implant 

In each thread turn the four cutting edges 32, 34, 36, 38 are equally spaced 

2 0 around the longitudinal axis of the implant 1 0, which contributes to axial stability fiom 
the start of the tiueading of the implant 10 into the bore 19. To fiirther contribute to 
such stability, each succeedmg cut increases the depth by only a small increment 
(typically 0.001 inch), A^ch correspondingly restrains the increase of fiiction to small 
incremental increases. The initial cut made by the first cutting sur&ce to engage the 

2 5 bone (cutting sur&ce 32a in die implant of FIGS. 1-4) is slighdy deeper dian die 

incremental increase in the cutting depth effected by each successive cutting surface. By 
die time the entire tq)ered portion 3 0 has entered the bore 1 9, the path of the implant 1 0 
into the bore is stably established. 

It shoidd be noted that the successive increases in the cutting radius occur not 

30 only in the first thread turn, bitt also m each successive thread turiL Thus,inthe 
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illustrative implant 10 in which the taper extends over four thread turns, and in which 
the four recesses provide four incremental increases in the cutting radius in each thread 
turn, thwe are a total of 16 incremental increases in the cutting radius along the entire 
length of the taper. 

Of course, the tapered portion of the implant 10 may extend over any desired 
number of thread turns, either greats or fewer than the four-thread turns in the tapered 
region ofthe implant of FIGS. 1-4. Also, the thread itselfmay be either a right-hand 
thread or a left-hand thread, and may be either a single-lead thread (as iUustrated) or a 
multiple-lead thread* 

It will also be ^jpreciated that the number of recesses included m the unplant 
may be greater or fewer than the four recesses included m the unplant of FIGS. 1-4. For 
example, FIGS. Sand 9 illustrate a narrow implant 67 that has only two recesses 68 and 
69, diametrically opposed, because of the smaller diameter ofthe implant FIGS. 10 and 
1 1 iUustrate a wide implant 70 that includes six recesses 71-76 equally spaced aroi^ 
the axis of flie implant, because of the larger diameter ofthe implant. 

FIGS. 12 and 13 illustrate an implant 80 in which the recesses 81-84 arc at least 
partially closed at both aids rather tiian extendmg tfirough to the apical end of flie 
implant as in the nq)lant 10 of FIGS. 1-6. The closed-end recesses 81-84 direct tixe 
bone particles fiom the tapping operation to the side wall ofthe pre-drilled hole radier 
tiian to the end of the hole, to perh^ fecilitate bonding of the bone to the implant 80. 

Although fte cutting sur&ce formed by each of the recesses described above lies 
in a radial plane extendmg parallel to the axis ofthe implant, the plane ofthe cutting 
surfeces m^ be tilted as illustrated in the FIG. 1 4 to form an acute angle a in transverse 
cross-section, forming a chisel-like comer C at the outermost edge ofthe cutting surfece. 
Tbal is, the recess wall R that forms the cutting edge fonns an acute angle a with the 
thread segment T that trails that cutting edge. This acute angle a concentrates the force 
^plied to the bone during the self-tapping operation m a smaller area ofthe bone, 
thereby reducing the amount of torque required to be ^lied to the implant to effect 
self-taping. 
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To concentrate the ^qjplied fiDice in an even smaller area of the bone, the plane of 
the cutting sur&ce S may also be tilted as illustrated in HG. 1 S to form an acute angle b 
in longitudinal cross-section or side elevation, forming a sharp point P at the distal end 
of the outennost edge of the cutting surfece. If desired, the cutting sur&ce may be made 
curvilinear in either or both of the transverse and longitudmal sections, as illustrated by 
the broken lines in FIGS. 14 and 15, to even further concentrate the force applied to the 
bone by the implant during self-t^ing. 
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CLAIMS: 

1. A self-tapping implant comprising: 

a generally cylindrical body having an apical end and a gingival end and a 
ttireaded outw sur£u:e berween said ends for securing said implant to the walls of a 
5 preformed hole in a living bone, said threaded outer sur&ce tampering inwardly toward a 
longitudinal axis of tiie cylindrical body at the apical end of the body, 

said body having a plurality of longitudinal recesses formed in said threaded 
sur&ce at said ^ical end and extending through a plurality of thread turns of 
progressively diminishing radii toward said ^ical end, to form a sequence of self- 
10 tappirig cutting edges located one at each interruption of the thread by one of said 

recesses with the thread-peaks at said cuttmg edges moving progressively closer to said 
axis, proceeding along the thread toward said ^ical end, and 

each modiJBed thread segment that extoids between adjacent ones of said 
plurality of recesses having a major and minor radii, said mqor and minor radii 
15 diminishing around said axis between the leading and trailing ends of said modified 
thread segment 

2. The self-tapping implant of claim 1 in combination with a bone having a 
preformed substantially cylindrical hole of substantially constant radius around its 
cylinder axis, and the radius of said hole is not substantially smaller than the thread-peak 

20 radius at the £q)ical end of the implant 

3. A self-tapping implant comprising: 

a generally cylindrical body having a threaded outer surface for securing the 
implant to the walls of a prefinmed hole in a bone, 

said body having a plurality of longitudinal recesses formed in said threaded 
25 sur&ce at one end thereof and extending longitudinally through a plurality of turns of 
Ae fluread to form a self-tapping cutting edge at each intemq)tion of the thread by one of 
said recesses, 

tiie direaded sur&ce of said body being tapered in a longitudinal direction along 
at least a portion of said recesses so that successive cutting edges along the thread in the 
3 0 tqiered region have progressively riianging radii, and 
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each modified thread segment that extends between adjacent ones of said 
pliiraiity of recesses having an pitch radius, said pitch radius diminishing around a 
longitudinal axis of said implant between the leading and trailing ends of the modified 
thread segment 

5 4. The self-t^ing implant of claun 3 wherein the t^)ered portion of said 

threaded surfece is located at an end of the implant so that the minimum diameter of the 
implant is at tixe end of the implant, and the radii of successive cutting edges along the 
thread progressively mcrease as the Aread extends away fiom the end of the unplant 

5. Theself-t^Tpingimplantof claims wherein each modified thread seg^ 
10 extending between a pair ofadjacent recesses dinimishesm its major and HM^ 

between die leading and trailing ends of the modified thread segment 

6. The self-tapping implant of claim 3 wherein each of said plurali^ of recesses 
extends in a direction parallel to said longitudinal axis of the implant 

7. The self-tqpping implant of claim 3 wiierein said pitch radii dimimfgh 
15 inmiediately behind said cutting edges. 

8. The self-tapping inq)lant of claim 3 herein each of said plxnality of recesses 
extends through one »d of the implant 

9. The self-tapping implant of claim 3 \^rtierein the radius of curvature of each of 
said modified thread segments is smaller than the radius of curvature of die wall of said 

2 0 preformed hole in die bone. 

10. The self-tqjping implant of claim 3 vAdch is made of titanium. 

11. A self-tq>ping implant comprising: 

a generally cylindrical body having a threaded outer sur&ce for securing the 
inq)lant to die walls of a preformed hole in a bone, 

25 said body having a plurality of longitudinal recesses formed ui said threaded 

surfece at one end thereof and extending longitudinally through a plurality of turns of 
the tiuead to form a self-trCTmg cutting edge at each intenruption of the thread by one of 
said recesses, title threaded surfece of said body being t£q)ered in the longitudiiial 
direction along at least a portion of said recesses so tiiat successive cutting edges along 

30 the thread in the tq)ered region having progressively changing radii, and 
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each modified thread segment extending between a pair of adjacmi recesses 
di minish es in pitch radius between the leading and trailing ends of the modified thread 
segmenL 

12. The self-tapping implant of claim 1 1 wherein both the minor and major ladii 
5 of the modified thread segments between said recesses follow said longitudinal tapa*. 

13. The self-teqjping implant of claim 3 ^^erein said pitch radii dimin ish 
immediately behind said cutting edges. 

14. The self-t^mg implant of claim 1 1 wherein each of said recesses extends 
through one end of the implant 

10 15. The self-tapping implant of claim 1 1 wherein the radius of curvature of each 

of said modified thread segments is smaller than the radius of curvature of the wall of 
said preformed hole in the bone. 

16. A self-tapping implant comprising 

a generally cylindrical body having a tiireaded outer surfece for securing the 
15 implant to the walls of a preformed hole in a bone, 

said body having a plurality of longitudinal recesses formed in said Areaded 
sur&ce at one end thereof and extending longitudinally through a plurality of turns of 
Ae thread to fimn a self-ts^ping ctitting edge at each interruption of the thread by one of 
. said recesses, and 

20 each modified Aread segment extending between apair of adjacent recesses 

di minish i ng in pitch radius between tiie leading and trailing ends of the modified thread 
segment 

17. The self-tapping nnplant of claim 16 wherein the threaded surfece of said 
body is t^)ered in the longitudinal direction along at least a portion of said recesses so 

2 5 that successive cutting edges along the thread in the t£q)ered region have progressively 
changing radii. 

18. The self-t^)ping implant of claim 1 7 ^dierein both the minor and major radii 
of the modified thread segments between said recesses follow said longitudirml taper. 

19. The self-tapping implant of claim 18 wherein said minor radius t^>ers 
30 fiirtfaertiian said major radius. 
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20. The self-iqjping implant of claim 16 wierein each of said plurality of 
recesses extends in a direction parallel to a longitudinal axis of said body. 

21 . The self-tapping implant of claim 16 wherein each of said recesses extends 
through one end of the implant 

5 22. The self-tapping implant of claim 16 wherein said recesses are spaced 

slightly from the dpicsi end of the implant 

23. The self-tq}ping implant of claim 16 wherein said recesses are spaced 
symmetrically around the longitudinal axis of the implant 

24. The self-t^ing implant of claim 16 wiierein the recess wall that fonns each 
10 cutting edge extends inwardly fiom the cutting edge at an acute angle relative to the 

outer sur&ce of the implam contiguous to the cutting ec^e. 

25. The self-t^ing implant of claim 16 wherein the recess wall tiiat forais each 
cutting edge extends longitudinally through the thread at an acute angle relative to the 
spiral path of the thread. 

15 26. The self-t^>ping implant of claim 16 wherein the radius of curvature of each 

of said modified thread segments is smaller than the radius of curvature of the wall of 
said preformed hole in the bone. 

27. The self-taping implant of claim 1 6 which is made of titanium. 

28. A self-tapping implant comprising: 

20 a generally cylindrical body having a threaded outer sur&ce for securing the 

implant to die walls of a preformed hole in a bone, 

said body having a plurality of longitudinal recesses formed in said threaded 
sur&ce and extending longitudinally through a plurality of turns of the thread to form a 
plurality of modified thread segments each having an pitch radius measured from said 

2 5 longitudinal axis of said body, each of said pluraUty of modified thread segments having 
a lead end with a self-tz^ing cutting edge and a trailing end, said pitch radii of said 
modified thread segments diminishing fiom said lead end to said trailing end. 

29. The self-tiqpping implant of claim 28 wherein said threaded outer sur&ce of 
said body is tq)ered in the longitudinal direction along at least aportion of said recesses, 
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successive ones of said cutting edges in the tapered region have progressively changing 
radii. 

30. The self-t^ing implant of claim 28 AA^erein both the minor and m^or radii 
of said modified thread segments mTnini <;h foUowing said cutting edge 

31. The self-t^ing implant of claim 28 A^dierein each of said recesses extends 
dirough one end of the implant 

32. The self-tapping implant of claim 28 wherein said pitch radii diminish 
immediately behind said cutting edges. 

33. The self-tapping implant of claim 30 wherein said minor radius diminishes 
further tiian said m^or radius. 

34. A self-tz^yping implant for forming internal threads in a bore within living 
bone for receiving said implant, said implant comprising: 

a generally cylindrical body having a threaded outer sur&ce for securing the 
implant to said bore, 

said body having a t2^>ered threaded end portion with a plurality of cutting edges 
alternating with modified thread segments, said modified thread segments having relief 
means following said cutting edges for displacing flie major and minor radial dimension 
of said modified thread s^ment inwardly away fiom a confronting sur&ce of said bore 
vibsn said implant is inserted into said bore. 

35. The self-t^ing implant of clahn 34 \^4ierem said relief means occurs 
immediately behind said cutting edges. 
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36. The self-t^ing implant of claim 34 wherein said main body further 
includes recesses extending through said tapered threaded end portion and through an 
£^ical end of said body of said implant 

37. The self-t^qring implant of claim 34 vvherein the radius of curvature of each 
of said modified thread segments is smaller than a radius of curvamre of the wall of said 
bore in the bone. 

38. The self-taqpping implant of claim 34 wherein said implant is made of 
titanium* 

39. The self-t^ing hnplant of claim 34 \viiercin said modified tijread segments 
include a m^or radius and a minor radius, said relief means including said major and 
minor radii maintaining a constant dimension around an axis that is ofi&et fiom a 
longitudinal axis of said body. 

40. A self-t^jping implant comprising: 

a generally cylindrical body having tapered lower pordon near an ^ical end and 
a threaded outer sur&ce for securing the implant to the walls of a preformed hole in a 
bone, 

said body having a plurality of longitudinal recesses formed in said threaded 
sur&ce and extending longitudinally through a plurality of turns of the thread within 
said lowor portion to foim a plurality of modified thread segmmts, each of said plurality 
of modified thread segments havmg a lead end with a self-t^ing cutting edge and a 
trailing end, and 

two vertically adjacent modified thread segments along said lower pordon 
defining an area therebetween, said area at least remaining constant fit)m said lead end 
to said trailing end. 

41. The self-t^ing implant of claim 40 wherein said modified thread segments 
includes major and minor radii, said minor and major radii diminish following said 
cutting edge. 

42. The self-taking implant of claim 40 wherein each of said recesses extends 
dirough one end of the implant 
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43. The self-tzmping implant of claim 40 wherein said implant is made of 
titanium. 

44. A self-tapping implant comprising: 

a generally cylindrical body having tapered lower portion near an ^icai end and 
a threaded outer surfiice for securing the implant to the walls of a preformed hole in a 
bone, 

said body having a plurality of longitudinal recesses formed in said threaded 
sur&ce and extending longitudinally dirough a plurality of turns of the diread widiin 
said lower portion to form a plurality of modified thread segments, each of said plurality 
of modified thread segments having a lead end with a self-tapping cutting edge and a 
trailmg end, and 

two verdcally adjacent modified thread segments along said lower pordon 
defining a trough therebetween having a trough radius, said trough radius decreasing 
firom said lead end to said trailing end by an amount to at least of&et the increase in 
pitch radius of said modified thread segments due to the tq>eriiig of said lower portion. 

45. A self-ts^ing dmtal implant comprising: 

a generally cylindrical body having a threaded outer sur&ce for securing the 
implant to the walls of apreformed hole in abone, 

said body having aplurality of longitudinal recesses formed hi said threaded 
sur&ce and extoiding longitudinally through a plurality of turns of the thread to form a 
plurality of modified thread segments each having an pitch radius measured from said 
longitudinal axis of said body, each of said plurality of modified thread segments having 
a lead end with a self-tapping cuttmg edge and a trailing end, said pitch radii of said 
modified diread segments diminishing fiom said lead end to said trailing end. 

46. The dental self-ts^ing implant of claim 45 wherein said direaded outer 
sur&ce of said body is tq>ered in die longitudinal direction along at least a portion of 
said recesses, successive ones of said cutting edges m the t^)ered region have 
progressively changing radii. 

47. Hie dental self-tzqyping unplant of claim 45 wherem both the minor and 
major radii of said modified thread segments diminish following said cutting edge 
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48. The dental self-tapping implant of claim 45 vmerein each of said recesses 
extends through one end of the im plant 

49. The dental self-ta^jping unplant of claim 45 wherein said pitch radii 
diminish immediately behind said cutting edges. 

50. The dental self-tapping implant ofclaim 47 wiierein said niinor radius 
diminishes further than said major radius. 
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